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Abstract
Background: Clinical decision aids are used in various medical �elds to support patients and clinicians
when making healthcare decisions. Few attempts have been made to implement such tools in psychiatry.
We developed Treatment E-Assist (TREAT); a routine outcome monitoring based computerized clinical
decision aid, which generates personalized treatment recommendations in the care of people with
psychotic disorders. The aim of this study is to investigate how TREAT is used and evaluated by
clinicians and how this tool can be improved.

Methods: Clinicians working with TREAT during a clinical trial were asked to participate in semi-structured
interviews. The uni�ed theory of acceptance and use of technology (UTAUT) was adopted to structure the
interview questions. The transcripts were coded. An inductive thematic analysis was followed to identify
the main themes.

Results: 13 clinicians (mean age: 49) of which eight psychiatrists and �ve nurse practitioners,
participated in this study. Eight clinicians experienced TREAT as bene�cial, whereas �ve experienced no
additional bene�ts. Thematic analysis revealed �ve themes about how TREAT was used and evaluated
by clinicians, views on TREAT’s visual structuring of routine outcome monitoring results, guideline based
treatment recommendations, contextual factors, effects on patients and effects on shared decision-
making. Performance and effort expectancy were perceived as high by clinicians. The facilitating
conditions were optimal and perceived social in�uence was low.

Conclusion: This article presents a qualitative evaluation by clinicians of a computerized clinical decision
aid in psychosis care. TREAT was viewed by most clinicians as bene�cial during their consultations. The
visual representation of routine outcome monitoring results was well-appreciated and provided input to
discuss treatment planning with patients. The treatment recommendations did not change most
treatment decisions but supported clinical reasoning. However, some clinicians were unconvinced about
TREAT’s bene�ts. The delivery, applicability and the availability of resources require improvement to
increase TREAT’s e�cacy. Not all patients responded well to TREAT but the observed facilitation of
shared decision-making is promising. All four predictors of the uni�ed theory of acceptance and use of
technology were positively evaluated by the majority of clinicians. Clinicians behavioral intentions are
expected to be high when implementing TREAT into organizations.

Background

Decision aids
When patients and clinicians draft treatment plans, there are many things to consider. There may be
multiple options with no clear, best choice. Clinical decision aids (CDAs) aim to facilitate and improve
therapeutic decision-making. They help professionals and patients agree on important treatment options
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(1). CDAs do so by assessing needs and providing evidence-based information about treatment options
including risks and bene�ts (1). Despite the effectiveness of these tools (2), their integration in daily
clinical practice remains limited (3,4). Less than half of all CDAs are still used after the experimental
evaluation period (4). This is due to a lack of funding or endorsement by organizations, because the tools
are out of date or do not �t the existing care processes (4). Aligning CDAs with guidelines, care standards,
clinical policies, existing infrastructure and work�ows can augment their uptake within organizations (5).
Often clinicians remain unconvinced (6). Clinicians formulate as reasons for discontinuation that they do
not agree with the content and use of CDAs or simply lack time to implement them in their daily clinical
practice (4). Therefore, it is important to involve clinicians in different stages of development of new
CDAs and critically evaluate their functionality.

TREAT
CDAs could bene�t psychiatric care because patients generally have multiple complex care needs, while
clinicians often make treatment decisions based on personal preferences (7). CDAs can reduce the
knowledge gap between available treatments and potential outcomes. They can improve re�ection about
personal preferences by providing feedback on risk and bene�ts of speci�c interventions, for example
when deciding on psychiatric medication (2). Unfortunately, CDAs are poorly implemented and rarely
used in psychiatric care. A systematic review of 105 clinical trials of CDAs only included three studies in
mental health (2). These tools reduced decisional con�ict and increased knowledge about treatment
options for patients with depressive (8) and post-traumatic stress disorders (9). One CDA facilitated
shared decision-making (SDM) for patients with psychotic disorders (10). To improve adaptation of CDAs
in psychosis care, Lentis Psychiatric Institute developed a computerized CDA: Treatment E-Assist (TREAT)
(11). TREAT is the �rst CDA in psychosis care that combines routine outcome monitoring (ROM) data
with current treatment guidelines and care standards to provide clinicians and patients with personalized
evidence-based treatment recommendations. Care providers in the Northern-Netherlands use an extensive
ROM-screening in psychosis care called the Pharmacotherapy Monitoring and Outcome Survey (ROM-
PHAMOUS) (12). Routine outcome data are ideally used to draft treatment plans during annual
consultations. However, no formal procedure for integrating this data into daily clinical practice exists
and the execution varies between institutions, teams and clinicians. Although ROM-PHAMOUS is effective
in identifying care needs, these needs are not always met with appropriate care (13,14). The TREAT
application changes this and supplements the ROM data with customized treatment recommendations to
be used during the annual treatment plan evaluations. We are currently investigating whether TREAT
improves shared- and clinical decision-making in psychosis care, using a quantitative multicenter study.

Research aim
In the quantitative multicenter study, a qualitative assessment of the perceptions and opinions of
clinicians who have worked with the TREAT application was implemented. Three aims were formulated:
1) assess how clinicians use TREAT during consultations; 2) gain greater understanding in user
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acceptance by investigating how clinicians evaluated TREAT; and �nally 3) collect information on how to
improve the application for future use.

Method

Study setting and participants
This qualitative analysis is part of a multicenter trial on the effects of TREAT on the care for people with
psychotic disorders. During this trial, clinicians were asked to use TREAT, each with four different
patients, during their annual treatment plan evaluations. In total, 33 clinicians enrolled in the trial of which
27 actually worked with the TREAT application. In-depth interviews were conducted with those clinicians
who used TREAT with at least three different patients. In total, 13 clinicians who met this criterion were
approached and agreed to participate. They worked in 11 different �exible assertive community treatment
(FACT) teams of four mental healthcare institutions.

Study design
A descriptive qualitative design was used to gain insights into the experiences and attitudes of clinicians
who worked with TREAT. Semi-structured one-on-one interviews with clinicians were conducted to
determine their experiences with and opinions about the TREAT application. The semi-structured
interview guide (Appendix 1) was based on the Uni�ed Theory of Acceptance and Use of Technology
(UTAUT, Fig. 1) (15). This model is a reference to explore an individual’s intention to adopt a technological
innovation in an organizational setting. In the UTAUT model performance expectancy, effort expectancy,
social in�uence and facilitating conditions predict usage behavior (15). These predictive factors are
moderated by gender, age, experience (occupation and years working in psychosis care) and
voluntariness of use (15). Additional questions structured in accordance with our research aim were
added to the interview guide (Appendix 1) such as “In what way did you use TREAT?” or “What was the
effect of TREAT on your clinical encounters?”.

-Please insert Fig. 1 here-

Data collection
All data was collected between July and September of 2019. Clinicians were invited trough telephone
calls to participate in this study and interviews were planned with those who were willing to participate.
All interviews took place in the o�ce of clinicians. The assessment started with a brief introduction to
explain the goals of the interview and to sign the informed consent. Subsequently, the semi-structured
interview was conducted by the �rst author (LR) based on the interview guideline. All questions were open
and the researcher asked in-depth questions to further elucidate unclear or ambiguous information. The
interviews lasted between 15 and 45 minutes. All interviews were digitally recorded and transcribed
verbatim. Our goal was to identify as many relevant themes as possible. No new information or themes
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emerged after thirteen interviews after which data saturation was assumed and data collection was
stopped (16).

Data analysis
We analyzed the data using an inductive thematic analysis approach (17). With the use of the qualitative
data analysis software of ATLAS Ti version 8.4, every transcript was coded line-by-line by the �rst author
to identify patterns and gaps in the data. 273 codes were identi�ed. Using an inductive approach, the
research team identi�ed themes from the codes (18). Finally, the research team discussed the themes on
relevance until consensus was reached.

Results
We interviewed 13 professionals: eight psychiatrists and �ve nurse practitioners. Their average age was
49, seven were female and their average experience with working in psychosis care was 17 years
(Table 1). They appraised TREAT differently: eight clinicians experienced the application as overall
bene�ting their clinical encounters, whereas �ve experienced no or even a negative impact on their daily
clinical practice. The research group identi�ed �ve recurrent themes in the transcripts of interviews about
clinicians views on TREAT’s: 1) visual structuring, 2) guideline based treatment recommendations, 3)
contextual factors, 4) effects on patients and 5) effects on shared decision-making. These themes were
appraised differently by the respondents and provided new insights into the way TREAT was used during
consultations and contained feedback that can be used to improve TREAT for future use.
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Table 1
Clinician demographics

Clinician Gender Occupation Age Years in psychosis care

1 Male Psychiatrist 61 23

2 Female Psychiatrist 41 3

3 Male Nurse practitioner 45 21

4 Male Psychiatrist 66 33

5 Male Psychiatrist 43 11

6 Female Nurse practitioner 44 20

7 Female Psychiatrist 57 23

8 Female Psychiatrist 38 5

9 Female Nurse practitioner 39 20

10 Man Psychiatrist 52 19

11 Female Nurse practitioner 61 15

12 Male Psychiatrist 45 15

13 Female Nurse practitioner 47 12

-Please insert Table 1 here-

Theme 1: Views on TREAT’s visual structuring

Before the introduction of TREAT, ROM results were summarized in a letter to the clinicians and the
general practitioner (i.e. ‘ROM-letter’). It contains a verbal description of the ROM results. The TREAT
application presents ROM results visually and structures it in three areas (symptoms, physical health and
psychosocial wellbeing). This representation was frequently discussed. The majority of the respondents
indicated that, compared to the ROM-letter, TREAT reports were an improvement. Data is better structured
and more appealing. The graphs made it easier to identify and interpret issues and the visualization
improved the discussion with patients. A clinician said:

“It’s a really good instrument to interpret the ROM-results and to take action if needed. It makes things a
lot easier. With the ROM-letter, you had to �gure out for yourself what to discus and what not, but with
TREAT it is obvious. So yeah much easier.” [C1]

Another clinician emphasized the visualization of outliers in the results:
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“TREAT is very user-friendly and the graphs also make it very visual. People were able to really see the
outliers in their results, which gives me the opportunity to speci�cally discuss them. It gives people
guidance and support during the consult.” [C8]

However, some clinicians indicated that TREAT added little value to their already structured routine:

“Let me start by saying that our ROM-letter, which we have been using for years, has a clear overview of
all ROM results. Therefore, I am already used to evaluate these systematically with my patients. With
TREAT this remains the same albeit in a different visual structuring with graphs and treatment
recommendations.” [C12]

While some clinicians felt TREAT complicated their routine:

“I always used the ROM-letter myself to check for any particularities, somehow there always seemed to be
less than with TREAT. Now the focus is on much more areas, so you almost need to prepare ahead of
time.” [C5]

Overall, the visual representation of the ROM-results was well-appreciated by most clinicians and
perceived as an improvement compared to the previous ROM-letter. Graphical presentation of the ROM-
results made pressing issues in treatment more visible and therefore apparent for discussion. Based on
the UTAUT model, TREAT’s visual representation positively affected the predictive factors of effort and
performance expectancy.

-Please insert Fig. 2 here-

Theme 2: Views on TREAT’s treatment recommendations

Clinicians held opposing views about the treatment recommendations provided by TREAT (Fig. 3). Some
experienced the treatment recommendations as a presentation of options to consider:

“That’s what I like about TREAT; you are not forced to follow for example the recommendation to start an
anti-depressant in case of persistent negative symptoms. You just discuss it, like is this something you
would prefer or not. Maybe you both decide to try something else. Either way the recommendation is still
valid, it’s just not mandatory.” [C6]

Yet for others, the treatment recommendations felt compulsory:

“TREAT kind of gives me the feeling like I really need to do something. At least that is my experience
because it is of course not mandatory to use the recommendations. However, it still feels that way. Like
every time you get the recommendation to switch medication, while sometimes you are just already very
happy someone is using the medication they are currently on. TREAT kind of gives you the message: it’s
not good enough, it’s not good enough.” [C13]
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Even though the tone of the treatment recommendations was experienced in different ways, all clinicians
agreed that the actual content of the recommendations was sound. However, opinions on the
applicability varied. Several clinicians experienced the suggestions as generic and comprehensive,
sometimes even too comprehensive. Therefore, the recommendations did not always match the
complexity of the current clinical circumstances and issues that patients face in their treatment. In some
cases, the recommended treatment had already been offered or tried before:

“The treatment recommendations are sound but you always need to tailor them to a speci�c patient or
circumstance and see if they still apply.... It’s di�cult because sometimes certain things from guidelines
have already been tried or are not applicable anymore.” [C2]

Although several clinicians raised the issue of applicability, most of them had checked the applicability
and relevancy of the recommendations for each individual patient and found ways to incorporate them
into their consultations. The recommendations were used to evaluate previous steps and to discuss and
decide on current treatment plans, as this respondent explained:

“I evaluate what we have already done in treatment and whether this corresponds with the treatment
recommendations in concordance with guidelines. This way I can elaborate on the choices for treatment
and explain why I deviate from certain choices. I see it as a nice means of conversation.” [C11]

Other clinicians used the recommendations to discuss possible future steps in the treatment process:

“Also, as general information which is not yet applicable for someone, if this step doesn’t work out there is
also the possibility of electro convulsive therapy or something like that. Just so people heard it before.
You are more inclined to discuss this when it is suggested on screen as during a regular consult. It always
helps to give extra information like: if this doesn’t work, we still have other options.” [C8]

However, some clinicians did not see the recommendations as bene�cial. They argued that they were well
aware of the content of existing guidelines and therefore did not need an overview of the different
guideline-recommended treatment options, as this respondent stated:

“TREAT was not bene�cial in reminding me of new things we could try for a speci�c problem. It’s not
really a lack of knowledge I experience when drafting a treatment plan or when starting a new treatment.”
[C12]

Some respondents even experienced the recommendations as irritating:

“I feel guidelines are necessary as a foundation but we can also assume they are well-known. To build a
system just to beat people over the head with guidelines defeats its purpose. It irritates.” [C10]

Overall, opinions on the recommendations varied. Some respondents actively used the recommendations
during their consultations while others felt no need for guideline implementation. Multiple suggestions
were made to shorten the text lengths and to make the recommendations more personalized. It is



Page 9/22

important to look for ways to improve these recommendations, as a perceived lack of utility could
potentially prevent clinicians from working with TREAT after this clinical trial.

-Please insert Fig. 3 here-

Theme 3: Views on TREAT’s contextual factors

All clinicians agreed that TREAT was properly imbedded into the existing technical infrastructure of the
electronic patient record. Therefore, the facilitating factor referred by the UTAUT model was perceived as
optimal and enhanced TREAT’s use. Clinicians who experienced TREAT as bene�ting their practice found
it easier to incorporate the application into their routines. Teams that used a strict screening routine,
organized processing of the screening data and structured scheduling of treatment plan evaluations,
were most successful to implement TREAT. Some teams used the opportunity of the TREAT study to
improve their screening process and feedback procedure, as this clinician revealed:

“We chose to participate in the TREAT study and to make TREAT the driving force behind our evaluations
and yearly screenings.” [C9]

Many teams were understaffed. Time pressure is a prevalent issue and the time burden of healthcare
innovations such as TREAT is a known barrier (15). Some clinicians indicated that the TREAT application
made their consultations more time e�cient. However, the majority experienced either no difference or
reported increased consultation times. Most clinicians had to become familiar with TREAT and �nd ways
to use it effectively during consultations:

“You really need to work with it [TREAT] a few times because you can get questions for which you were
not prepared or reminded of things you might have missed.” [C7]

Apart from novelty, TREAT also increased consultations times by bringing up a larger array of topics for
discussion:

“I think my consultations became longer, because I noticed some time shortage. Therefore, you probably
take or just need some more time to discuss all the results. It off course depends on what ends up in
TREAT. If someone has few problems you are quicker to discuss everything.” [C12]

This is in part because the ROM-PHAMOUS screening is extensive and patients often experience issues in
multiple areas. Furthermore, an incomplete screening was mentioned several times as a limiting factor.
Clinicians sometimes chose not to use TREAT during a consultation because questionnaires were
missing. In addition, more than half of the clinicians indicated that some of the recommended
interventions were not part of the available treatment resources within their team. In some teams, nearly
all of the recommended interventions were unavailable. Psychomotor therapy (PMT) was mentioned
most frequently as a missing resource, followed by cognitive behavioral therapy (CBT), eye movement
desensitization and reprocessing (EMDR) and individual placement and support (IPS). Clinicians
generally ignored unavailable recommendations during consultations, thereby potentially decreasing
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TREAT’s e�cacy. In some cases, TREAT motivated clinicians to recruit professionals for missing
resources elsewhere in their organization:

“I really feel like it adds something because we are more inclined to facilitate treatments that are not part
of our treatment resources within our team. Because they are guideline-based recommendations, you try
to �nd those treatments for your patients elsewhere within your organization.“ [C8]

Compared to most CDAs in for example, oncology, cardiology or orthopedics (2), TREAT is used in a
distinctly different setting because care for patients in FACT teams is mostly integrated in long lasting
recovery based processes (19). Treatment decisions �t in an approach in which timing of interventions is
important. Interventions should be available at various times throughout the treatment process. Moreover,
psychotic illness is periodic and the decision-making process should match this process-based variability.
It was mentioned several times that it is not always straightforward to turn treatment recommendations
into behavioral changes for this patient group:

“Most people have been in care for a long time and suffer from several disabilities. Sometimes you are
able to initiate something new by putting in a lot of effort, but sometimes it just does not work because
people have been doing things in a certain way for so long, therefore it becomes di�cult to motivate them
to try things in a new way.” [C7]

On the other hand, some clinicians actually used TREAT as a driving force to try new steps in treatment
without postponing them:

“I think it [TREAT] helps clinicians to stay closer to and be more professional in chronic treatment while
remaining evidence-based without postponing the next step in treatments.” [C8]

To summarize, structured and complete ROM screenings facilitate the use of TREAT. Consultations need
to be strictly planned after screenings and might take more time. Missing treatment resources within
teams can lower the e�cacy of TREAT and hamper its implementation.

Theme 4: Views on TREAT’s effects on patients

The effects of TREAT on individual patients were a recurring theme. The extent to which patients were
engaged in the use of TREAT varied. In most cases, patients and clinicians sat together in front of a
computer screen to review the TREAT rapport. However, some clinicians preferred to use the printed
version. Overall respondents noticed that sharing information with TREAT did not work equally well for all
patients. Some had cognitive problems and were easily overwhelmed by the complexity of the data
presented in the application:

“I noticed that if patients are not able to process a lot of information at the same time or if they are very
much stuck in their own line of thinking, TREAT’s systemic approach doesn’t really work that well.” [C2]
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Most clinicians indicated that they did not notice signi�cant changes in the therapeutic relation with their
patients when using TREAT. However, some clinicians did:

“We think that the traditional treatment relationship between patient and clinician is fundamentally
changing, it is becoming more horizontal, not in every aspect but in many. That is where it is supposed to
go. I really think TREAT can facilitate this because it increases commitment and a feeling of ownership.”
[C4]

Another clinician noticed a greater sense of ownership for patients while using TREAT:

“It really has to do with ownership of the data. If I have a ROM-letter with a lot of text, it feels like I own the
data. With TREAT there is a subtle nuance in how it feels, like you give the patient more ownership and
make them the owner of the data.” [C2]

Most clinicians viewed TREAT as an effective tool to engage in conversation with patients about speci�c
areas of interest or suggested treatment recommendations:

“You can show your patients the different treatment options during the consultation and explain the risks
and bene�ts. I see it as a useful tool to engage in a conversation about the available treatment options.”
[C3]

It was often mentioned that TREAT prevents you from missing certain issues during consultations. This
opens up the opportunity to discuss these issues with patients, as this respondent revealed:

“That’s off course the beauty of this system. It [TREAT] suggests things you otherwise might have
forgotten or would not have thought of and which can be used to engage in a conversation. For instance,
according to the guidelines you would have to start with an antidepressant, what do you think? Another
pill, well no thank you.” [C6]

Several clinicians indicated that it became easier to discuss intimate topics because they were explicitly
stated in TREAT. One respondent pointed out sexuality as an example:

“For example sexuality. That is not something you would immediately discuss, I mean you should off
course, so that is my fault, but with TREAT, it is explicitly stated. Also intimacy. It therefore brings itself up,
which makes you talk about it. So that’s an improvement.” [C4]

Some clinicians expressed concerns that TREAT focusses more on problems instead of strengths.
Highlighting the positive trends and aspects of treatment was mentioned several times as a potential
improvement. Most clinicians have a recovery-oriented view on patient care, which sometimes
contradicted the alarming nature of TREAT as this respondent explained:

“Our intention in our patient contact is to try to focus on recovery and strengths. However, TREAT draws
the attention mostly to the negative points.” [C13]
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In a few cases, patients experienced TREAT as confrontational and it even scared some:

“I sometimes noticed a negative atmosphere caused by the results and the way in which they are
displayed. Because it mostly highlights problems that pop up in red graphs. This scared some patients,
which in turn forced me to put things in the right perspective again.” [C12]

In sum, some clinicians noticed some patients did not respond well to TREAT because it confused or
scared them. However, clinicians were able to use TREAT effectively during consultations with most of
their patients. Important and sensitive issues became apparent and were therefore less likely to be
forgotten which strengthened clinicians’ performance expectancy as referred to in the UTAUT model.

Theme 5: Views on TREAT’s effects on shared decision-making

A majority of clinicians indicated that TREAT supported their clinical reasoning. It did not change the
outcome of most treatment decisions, but improved the way these decisions were made. Even though
clinicians held different opinions regarding the bene�ts of TREAT, nearly all of them agreed that it
contributes to shared decision-making (SDM):

“It [TREAT] did have a positive in�uence on shared decision-making. You have multiple options to choose
from, for example with negative symptoms this became most obvious, you tell someone music therapy or
cognitive behavioral therapy or those types of treatments are also available. When you scroll through
these options together it becomes easier for patients to say: that doesn’t suit me, but this is something I
would like to try.” [C8]

Another clinician provided a practical example of TREAT contributing to SDM during a consultation:

“It [TREAT] improves your thinking. For example with a patient suffering from depression and a guilt
delusion. For the delusion, it was recommended to start clozapine, but for the depression, the
recommendation was to start a lithium addition. You explain and discuss these options. Eventually we
both agreed to start with the depression protocol, before starting clozapine. We also agreed it was a
mood congruent delusion. TREAT really helps to show things in this way.” [C11]

In conclusion, although respondents have different opinions about the bene�ts and different aspects of
TREAT, they all agree that the application facilitates shared decision-making. This adds to �ve themes
that help explain the use and evaluation of TREAT by clinicians (Table 2). In addition, all four predictors
of the UTAUT model were positively evaluated by the majority of the respondents.
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Table 2
Summary of results

Views on TREAT’s: TREAT experienced as promoting TREAT experienced as limiting

1. Visual structuring Improved representation versus ROM-
letter

Successful feedback routines not
in need of change

2. Treatment
recommendations

Supported clinical reasoning and
discussions with patients

Too generic, comprehensive or
inapplicable

3. Contextual factors Structured and complete screening
routines

Time pressure and unavailable
resources

4. Effects on patients Sense of ownership and increased
commitment

Overwhelming and di�cult

5. Effects on shared
decision-making

Facilitated shared decision-making Clinical decisions often remained
unchanged

-Please insert Table 2 here-

Discussion
To the best of our knowledge, this is the �rst qualitative study to examine the attitudes of clinicians
working with a CDA in psychosis care. Clinicians were the primary focus of this study because they have
to adopt TREAT for successful implementation. Clinicians reported both positive and negative
experiences with the TREAT application. Two groups emerged: those who experienced TREAT as
bene�cial to their daily clinical practice and those who did not. Psychiatrists were divided, while nurse
practitioners held the most positive attitudes. Nurse practitioners were more willing to change their
normal consultation routines and use the guideline-based treatment recommendations. Age and work
experience in psychosis care, did not in�uence the use nor evaluation of TREAT. Thematic analysis
revealed �ve recurrent themes that provided insights into how TREAT was used and perceived.

Many respondents mentioned time pressure as a prevalent issue. TREAT did not decrease the average
consultation time. This was mostly due to comprehensive coverage of topics and because clinicians had
to become familiar with the application. In general the consultation time increased but at the same time
more topics were discussed, oftentimes in a more e�cient and collaborative way. The graphical user
interface was experienced as an improvement over the existing text-based report letter provided by the
routine outcome monitoring (ROM) system. For most clinicians it became easier to integrate the feedback
of ROM-results into their consultations with patients. This is an important �nding, as previous research
has shown that CDAs that are di�cult to integrate in existing care processes are not used by clinicians
after the experimental introduction, subsequently preventing successful implementation (4).

In contrast with the positive responses on the visual presentation of the individual ROM data, clinicians
held different opinions about the guideline-based treatment recommendations. Some respondents
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indicated to be well aware of existing guidelines and questioned the usefulness of TREAT’s
recommendations for daily clinical practice. Other clinicians did use the recommendations to support
their clinical reasoning and to discuss the suggested interventions with their patients. Applicability was
an issue for some of the recommendations, as they were sometimes experienced as too generic, required
missing resources, or had already been suggested or tried before by patients. Only some clinicians
mentioned interventions or treatments that were started following treatment recommendations of TREAT.
Cognitive behavioral therapy (CBT) and eye movement desensitization and reprocessing (EMDR) for
example, were often recommended but in several teams unavailable due to absence of a specialized
psychologist. This is in line with a regional psychosis care assessment in The Netherlands, which
revealed limited availability for several guideline-based interventions (20). Unavailability of resources has
to be addressed in order to successfully implement tools such as TREAT. Missing treatment resources are
frustrating. The availability of recommended interventions is a prerequisite for the e�cacy of any CDA
(1,4).

Although clinicians were divided about the bene�ts of the treatment recommendations, they all agreed
that TREAT contributed to more shared decision-making (SDM). This is an important �nding, as SDM in
psychosis care is considered highly desirable, yet di�cult to achieve (21). Making shared decisions can
increase treatment adherence and bolster empowerment of people with psychotic disorders (22,23). SDM
tries to change the traditional power asymmetry between patients and clinicians (24). The treatment
recommendations and the visual representation of the ROM-results can contribute to SDM by
strengthening the exchange of information and the decisional position of patients. Some clinicians
noticed more commitment from their patients during consultations and a stronger sense of ownership of
their ROM-data, when using TREAT. It has to be noted that not all patients responded equally well to the
application according to clinicians, with some even having negative responses. Concerns were also
expressed about TREAT in relation to personal recovery. Some clinicians stated that the focus might still
be too much on the symptoms, burdens and problems, instead of strengths and the opportunities for
support and treatment. However, increasing SDM, autonomy and a sense of ownership over the data
during consultations, makes TREAT compatible with personal recovery-oriented care (25).

We used the uni�ed theory of acceptance and use of technology (UTAUT) as presented in Fig. 1 to
summarize our �ndings and predict whether TREAT will be used after implementation. Most interviewed
clinicians perceived TREAT as bene�cial, user-friendly, easy to use and experienced minimal burden.
Therefore, the predictive factors of performance and effort expectancy were generally positively
evaluated. There was little social in�uence and clinicians participated by their own choice. They were
often the only ones in their team to join the study and experienced no external pressures to work with
TREAT. All respondents agreed that the facilitating conditions for implementation of the application into
the existing technical infrastructure and care processes were met. Based on all four positively evaluated
predictive factors of the UTAUT model, we expect clinicians’ behavioral intention and use behavior to be
high when implementing TREAT into organizations.

Strengths and Limitations
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Some limitations of this study need to be addressed. One main limitation is a possible selection bias. We
emphasized the importance of clinicians with skeptical attitudes towards CDAs in general and TREAT in
particular while recruiting participants for this study. However, an oversampling of clinicians with a more
favorable attitude cannot be ruled out. Furthermore, we only interviewed clinicians that worked with the
application on at least three different occasions. We were interested in their opinions because they had
enough experience to evaluate TREAT and help us understand the way in which the application was used.
Clinicians that worked with TREAT only once or twice �lled out a short anonymous questionnaire to
assess what complications they faced in completing the intended four measurements. The most
common reasons were clinicians discontinuing their work within the team or organization during the trial,
consulting insu�cient patients that met the inclusion criteria and logistical issues with planning and
carrying out measurements. Although not speci�cally mentioned in the anonymous questionnaire, we
cannot rule out the possibility that some clinicians who were not included in this study had stopped using
TREAT after using it once or twice because of a perceived lack of bene�t. Main strength of this study is
that we reached data saturation with a diverse group of respondents. Both male and female psychiatrists
and nurse practitioners from different ages and with varying years of experience in psychosis care were
interviewed. No psychologist participated because they are underrepresented in psychosis care and are
less involved with the annual treatment plan evaluations. Clinicians were recruited from teams in four
different institutions from both urban and rural areas. The diversity of respondents supports the
generalizability of our results.

Future research and improvements
This study provides insights into the use and appreciation of TREAT by clinicians. Some questions about
the effects of TREAT on daily clinical practice remain unanswered. Furthermore, several improvements
were suggested for future use. Nearly all clinicians perceived more SDM when working with TREAT. This
requires additional quantitative assessment. Hereby, it is important to include the perspectives of patients
because we do not known how they experience CDAs in general and in psychosis care in particular. Our
current trial measures patients’ decisional con�ict to assess whether TREAT can facilitate SDM during
consultations. Patients’ ratings of these consultations are also included. According to clinicians, not all
patients responded equally well to TREAT, predominantly because the focus was too much on problems
and less on the improvements in treatment. For future development, clinicians often recommended
incorporating ROM-data from previous years to visualize positive health trends of patients in treatment.
They also suggested increasing the interactivity of TREAT. For example, by asking patients to prioritize
areas of interest or by adding small scripts with relevant questions for identi�ed problems. Furthermore,
multiple clinicians requested a similar application for other mental illnesses such as depressive,
borderline or bipolar disorders. It is worthwhile to explore new ways of collecting data, for example with
the experienced sampling method or by utilizing smart devices (26). Moreover, newly developed models
and guidelines for the deployment of machine learning and arti�cial intelligence in psychiatry, could
bene�t new CDAs (27). A continuously growing body of evidence could provide future designers with
guidelines for development and implementation of these tools.
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Conclusions
This article describes the use and evaluation by clinicians of a computerized clinical decision aid in the
treatment of people with psychotic disorders. Most clinicians experienced TREAT as easy to use and
bene�cial to their consultations. The structured visual representation of ROM-results was generally well-
appreciated and provided cues to discuss treatment planning with patients. The guideline based
treatment recommendations supported clinical reasoning but did not seem to change most treatment
decisions. The delivery and applicability of the recommendations and the availability of the
recommended interventions need improvement for successful implementation. Most patients seemed to
appreciate TREAT but not all, according to clinicians. The observation that TREAT facilitates shared
decision-making is promising but requires further quantitative assessment. Future research should also
focus on patients’ perspectives to investigate which patients respond best to CDAs in psychosis care.
Based on the uni�ed theory of acceptance and use of technology we expect clinicians’ behavioral
intentions to be high when implementing TREAT into mental healthcare organizations. However, the full
impact of TREAT on daily clinical practice still has to be assessed in the ongoing clinical trial and in
future research.

Abbreviations
CDAs
Clinical Decision Aids
FACT
Functional Assertive Community Treatment
ROM
Routine Outcome Monitoring
ROM-PHAMOUS
Routine Outcome Monitoring - Pharmacotherapy Monitoring and Outcome Survey
SDM
Shared Decision-Making
TREAT
TReatment-E-AssisT
UTAUT
Uni�ed Theory of Acceptance and Use of Technology model

Declarations
Consent for publication
All clinicians participated on a voluntary basis and were granted con�dentiality. They all agreed on the
�nal report of their interview and the publication of this manuscript. All clinicians and quotes are
anonymized, therefore no written permission was needed in this case.



Page 17/22

Availability of data and materials
The authors approve on making the datasets used in this study available after anonymization, when
requested to the corresponding author upon reasonable request.

Competing interests
The authors declare they do not have any competing interests.

Funding
This work was �nancially supported by the (Dutch) ROOS foundation (Stichting ROOS).

Authors’ contributions
LR: conception and design of the study, conducted the interviews with the participants, transcribed the
recordings, wrote the draft article, data analysis and interpretation. JB: conception and design of the
study, data analysis and interpretation, critical review of the manuscript. PD: conception and design of
the study, data analysis and interpretation, critical review of the manuscript. AB: conception and design of
the study, data analysis and interpretation, critical review of the manuscript. SC: conception and design of
the study, data analysis and interpretation, critical review of the manuscript.

Acknowledgments
We would like to thank all clinicians that found time in their busy schedules to participate in this study.
We would also like to thank Lentis Psychiatric Institute, GGz Drenthe Mental Health Institution, GGz
Friesland Mental Health Institution Service and University Center for Psychiatry of the University Medical
Center Groningen for their cooperation.

Ethics approval and consent to participate
All participants agreed with the informed consent that was read out and recorded at the start of the
interviews. The procedures of this study were in accordance with the declaration of Helsinki. This study
has been approved by the Medical Ethics Committee of the University Medical Center Groningen.

References
(1)
O'Connor A, Llewellyn-Thomas H, Stacey D. International Patient Decision Aid Standards (IPDAS)
collaboration. ipdas.ohri.ca/IPDAS_Second_Round.pdf. 11 April 2005.
(2)
Stacey D, Legare F, Lewis K, Barry MJ, Bennett CL, Eden KB, et al. Decision aids for people facing health
treatment or screening decisions. Cochrane Database Syst Rev 2017 Apr 12;4:CD001431.
(3).
(4)
Stacey D, Suwalska V, Boland L, Lewis KB, Presseau J, Thomson R. Are Patient Decision Aids Used in
Clinical Practice after Rigorous Evaluation? A Survey of Trial Authors. Med Decis Making. 2019
Oct;39(7):805–15.



Page 18/22

(5)
Montori VM, LeBlanc A, Buchholz A, Stilwell DL, Tsapas A. Basing information on comprehensive,
critically appraised, and up-to-date syntheses of the scienti�c evidence: a quality dimension of the
International Patient Decision Aid Standards. BMC Med Inf Decis Mak. 2013;13(Suppl 2):5.
(6)
Kux BR, Majeed RW, Ahlbrandt J, Rohrig R. Factors In�uencing the Implementation and Distribution of
Clinical Decision Support Systems (CDSS). Stud Health Technol Inform. 2017;243:127–31.
(7)
Fisher ES, Wennberg JE. Health care quality, geographic variations, and the challenge of supply-sensitive
care. Perspect Biol Med. 2003;46(1):69–79.
(8)
Perestelo-Perez L, Rivero-Santana A, Sanchez-Afonso JA, Perez-Ramos J, Castellano-Fuentes CL,
Sepucha K, et al. Effectiveness of a decision aid for patients with depression: A randomized controlled
trial. Health Expect. 2017 Oct;20(5):1096–105.
(9)
Watts BV, Schnurr PP, Zayed M, Young-Xu Y, Stender P, Llewellyn-Thomas H. A randomized controlled
clinical trial of a patient decision aid for posttraumatic stress disorder. Psychiatr Serv 2015 Feb
1;66(2):149–154.
(10)
Hamann J, Cohen R, Leucht S, Busch R, Kissling W. Shared decision making and long-term outcome in
schizophrenia treatment. J Clin Psychiatry. 2007 Jul;68(7):992–7.
(11)
Tasma M, Roebroek LO, Liemburg EJ, Knegtering H, Delespaul PA, Boonstra A, et al. The development and
evaluation of a computerized decision aid for the treatment of psychotic disorders. BMC Psychiatry 2018
Jun 1;18(1):163-018-1750-7.
(12)
Bartels-Velthuis AA, Visser E, Arends J, Pijnenborg GHM, Wunderink L, Jorg F, et al. Towards a
comprehensive routine outcome monitoring program for people with psychotic disorders: The
Pharmacotherapy Monitoring and Outcome Survey (PHAMOUS). Schizophr Res 2018 Jan 26.
(13)
Tasma M, Swart M, Wolters G, Liemburg E, Bruggeman R, Knegtering H, et al. Do routine outcome
monitoring results translate to clinical practice? A cross-sectional study in patients with a psychotic
disorder. BMC Psychiatry 2016 Apr 18;16:107-016-0817-6.
(14)
Tasma M, Liemburg EJ, Knegtering H, Delespaul PAEG, Boonstra A, Castelein S. Exploring the use of
Routine Outcome Monitoring in the treatment of patients with a psychotic disorder. Eur Psychiatry 2017
May;42:89–94.
(15)
Venkatesh V, Morris M, Davis G, Davis F. User acceptance of information technology: toward a uni�ed
view. MIS Q. 2003;27(3):425–78.



Page 19/22

(16)
Fusch PI, Ness LR. Are we there yet? Data saturation in qualitative research. Qualitative Report.
2015;20(9):1408–16.
(17)
Braun V, Clarke V. Using thematic analysis in psychology. Qualitative Research in Psychology.
2006;3(2):77–101.
(18)
Thomas DR. A General Inductive Approach for Analyzing Qualitative Evaluation Data. American Journal
of Evaluation. 2006;27(2):237–46.
(19)
Bond GRD, Drake RED, Mueser KTD, Latimer ED. Assertive Community Treatment for People with Severe
Mental Illness: Critical Ingredients and Impact on Patients. Disease Management Health Outcomes.
2001;9(3):141–59.
(20)
van Weeghel J, van de Lindt S, Slooff C, van de Kar F, van Vugt M, Wiersma D. A regional assessment of
the quality of care for people with schizophrenia in The Netherlands. Psychiatr Serv. 2011 Jul;62(7):789–
92.
(21)
Beitinger R, Kissling W, Hamann J. Trends and perspectives of shared decision-making in schizophrenia
and related disorders. Curr Opin Psychiatry. 2014 May;27(3):222–9.
(22)
Hamann J, Mendel R, Cohen R, Heres S, Ziegler M, Buhner M, et al. Psychiatrists' use of shared decision
making in the treatment of schizophrenia: patient characteristics and decision topics. Psychiatr Serv.
2009 Aug;60(8):1107–12.
(23)
Stovell D, Morrison AP, Panayiotou M, Hutton P. Shared treatment decision-making and empowerment-
related outcomes in psychosis: systematic review and meta-analysis. The British journal of psychiatry:
the journal of mental science. 2016;209(1):23–8.
(24)
Charles C, Gafni A, Whelan T. Shared decision-making in the medical encounter: what does it mean? (or it
takes at least two to tango). Soc Sci Med. 1997 Mar;44(5):681–92.
(25)
Anthony WA. Recovery from mental illness: The guiding vision of the mental health service system in the
1990s. Psychosocial Rehabilitation Journal. 1993;16(4):11–23.
(26)
van Os J, Verhagen S, Marsman A, Peeters F, Bak M, Marcelis M, et al. The experience sampling method
as an mHealth tool to support self-monitoring, self-insight, and personalized health care in clinical
practice. Depress Anxiety. 2017;34(6):481–93.
(27)



Page 20/22

Cearns M, Hahn T, Baune BT. Recommendations and future directions for supervised machine learning in
psychiatry. Translational psychiatry. 2019;9(1):271.

Contributions To The Literature
·        This study describes the use of the �rst computerized clinical decision aid in psychosis care and
its qualitative evaluation by clinicians. 

·        These �ndings contribute to the limited knowledge of decision support in mental healthcare. 

·        Multiple promoting and limiting factors are identi�ed for successful implementation of clinical
decision aids in mental healthcare organizations. 

In this study clinicians evaluate the systemic uptake of proven clinical treatments into routine practice.   

Figures

Figure 1

Uni�ed theory of acceptance and use of technology
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Figure 2

Example of the visual data representation

Figure 3
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Example of treatment recommendations
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